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ISO**., nucleic acid, eocodu* aUepens - ^^^g^'^"™ ^iTt^ttZ^'^ 
and Der/VII. respectively, are <M*dose4 A cDNA . ZWVnlfirty U also described. The nucleic acid, of the 

of about 22,177 dalton, is described. A cDNA ra ^*^.S^Sdi. a sample or for (be recombinant production 
invention can be used as » *^T£rf VII aenvir/can be used in compositions suitable 

fig££33 lSs^o°n sensitivity to house dust mite allergens. 
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Yfhnt in r1ai nW!ri is: 

! An isolated nucleic acid comprising a nucleotide sequence encoding a 
peptide having an activity of a house dust mite allergen. DfiTji VII. 

5 2 . An .isolated nucleic acid of claim 1, which is a cDNA sequence. 

3 An isolated nucleic acid of claim 2, wherein the cDNA comprises a 
nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

4 An isolated nucleic acid of claim 2, wherein the cDNA comprises the coding 
» region of a nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

5 An isolated nucleic acid of claim 1 , wherein the peptide comprises an amino 
15 acid sequence shown in Figure 3A and 3B (SEQ ID NO: 2). 

6 An isolated nucleic acid of claim 5, wherein the peptide comp. ise^mme— 
acid residues « 198 of the sequence shown in Figure 3A and 3B (SEQ ID NO: 2). 

7 An isolated nucleic acid ofclaiml, wherein the peptide is at least 50% 
homologous JL a sequence comprising an amino acid sequence shown m F.gure 3 A and 
3B (SEQ ID NO: 2). 

8 An isolated nucleic acid of claim 1, wherein the peptide is encoded by a 

(SEQ ID NO: 2). 

9. An isolated nucleic acid of claim 1. wherein the peptide is at least about 10- 

30 20 amino acids in length. 

, . .j r^io;^ i wherein the peptide is at least about 10- 

10. An isolated nucleic acid of claim 1 , wnerem uic F F 

16 amino acids in length. 
35 11 An isolated nucleic acid comprising a nucleotide sequence encoding a 

peptide having an activity of a house dust mite allergen. DfiT_f VO. 
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12. An isolated nucleic acid of claim 11, which is a cDNA sequence. 

13 An isolated nucleic acid of claim 12, wherein the cDNA comprises a 
nucleotide sequence shown in Figure 6A and 6B (SEQ ID NO: 6). 

5 14 An isolated nucleic acid of claim 13, wherein the cDNA comprises the 

coding region of a nucleotide sequence shown in Figure 6A and 6B (SEQ ID NO: 6). 

15 An isolated nucleic acid of claim 11, wherein the peptide comprises an 
10 amino acid sequence shown in Figure 6A and 6B (SEQ ID NO: 7). 

I 16 An isolated nucleic acid of claim 11, wherein the peptide is at least 50% 

homologous with a sequence comprising an amino acid sequence shown in Figure 6A and 
6B (SEQ ID NO: 7). 

_ 17 ,_ An isolate nu cleic acid of claim 11, wherein the peptide is encoded by a 



20 



nucleic acid which hybridizes under high or low stringency conditions to a ******** 
which encodes a peptide comprising an amino acid sequence shown in Figure 6A and 6B 
(SEQ ID NO: 7). 

18. An isolated nucleic acid of claim 1 1 , wherein the peptide is at least about 
10-20 amino acids in length. 

19. An isolated nucleic acid of claim 1 1 , wherein the peptide is at least about 
25 10-16 amino acids in length. 

20. A recombinant expression vector comprising the nucleic acid of claim 1 . 

21. A recombinant expression vector of claim 20. wherein the nucleic acid is 

30 cDNA. 

22. A recombinant expression vector of claim 21 , wherein the cDNA comprises 
a nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

35 23. A recombinant expression vector comprising the nucleic acid of claim 11. 



PCT/AU94/00117 

WO 94/20614 

21530^ _4 6 - 



cDNA. 



r ~\»\tt> o% wherein the nucleic acid is 

h « n ,« t prc S s 1 onv e ctorofc. ai m24.wb«=in fl «c D NAcompns=s 

AreCO, !^^6A»nd6B(SEaibNO:7). 
a nucleotide sequence shown m rigur _ . . 

27 . A.ostcel.ofctoZewhichisaeukaryo.icceU. 

» ,„.«,«!. the recombinant expression vector of claim 22 

29. A host cell of claim 28 which is a eukaryotic cell- 

* the recombinant expression vect o r of dm ... 23 = 
3„. A host cell ™f<«^ZZ - «k of DflT-f in- 
capable of directing the expression of a peptto 

S1 Ahostceliofclaim30whichisaeu ta r,o.icceU. 

f ..d with the recombinant expression vector of claim 25 

33 Ahos.cenofclaim32v ( hiehisae»Karvoticcen. 

comprising culturmg a host cell or ci 
the peptide from the culture. 
30 . „„„t,Hc having an activity of Dsr_f VII , 

35. A method • express the peptide and isolating 

comprising culturing a host cell of claim 
the peptide from the culture. 

, 5 «ifv of a house dust mite allergen, DfiLP 
36. Anisolatedpeptidehavingan^c^^^^ 

VII. produced by recombinant cxpresston of a nucletc 
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on.5vitv of a house dust mite allergen, DSLII 
„. An isolate, rf* of Cairo 3. 

VH produced by recombinant express.cn of a nudetc 

38 . Ani^edpep^^v^anac.ivUyof.r.usedustrni^nersc,^ 
5 VII produced by chemical synthesis. 

length. 

,„ 40 . Ani^^deorciairn.wbic.tisatieastabont.O-i.aminoacidsin 

I length. 

.• ,;»,, nf a house dust mite allergen, Deri 
An Elated peptide having an activity of a house au» 
41 . An isolated pepuu nucleic acid of claim 11. 

VII. produced by recombinant expression of a nucleic 

-« ,. , . |tv nf n h^'^e dust mite allergen, DSLf 

An An isolated p ernide-tevmg-a* " ■ '■ v ' tv of a . , \ 
VU proLeC— * — :nofanuc,eicacid„fCaun,3. 

43 . An isoiated peptide bavin, »» activity of a house dus, mite allien. Bszi 
M VII, produced by chemical synthesis. 

44_ An isolated peptide of claim 43 which is at leas, about iO-,0 amino acids in 

length. 

45 . An isolated peptide of Cairn 43 which is a. .east about ,0-.« amino acids in 

length. 

46 A modified peptide having an activity of Dc^ VII. 

is replaced by another amino acid residue. 

35 present in the D£X-P- VII amino acid sequence shown m Figu 
is replaced by a serine residue. 
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49 A modified peptide of cialm 46. therein a, !east one lysine residue U added 
,„ eiuJ the amino or carboxy terminus or both me amhrcand carboxy ~ of *e 
peptide. 

50 A modified peptide of claim 46, at least one charged amino acid U 
add ed to either thT amino i carboxy terminus or both me amino and carboxy termmus of 
the peptide. 



10 



51. 
52. 



A modified peptide having an activity of Dsi_f VII. 



M . A modified peptide of claim 51. wherein at — « ?) 
present in the Der-f VII amino acid sequence shown m Figure 6A and 6B (SEQ ID NO. 7) 
is replaced by another amino acid residue. 

53. A mcdffledr*pUde of claim 51, wherein .U^^^^ 
-resent in .h- Vrr f V" amino acid sequence shown in Bgur. 6A and 6B (SEQ ID WO. 7) 



is replaced by a serine residue. 

54 A modified peptide of claim 51 wherein at leas, one lysine residue is added 
20 t0 either the amino or carboxy terminus or bom the amino and carboxy « of the 

peptide. 

55 A modified peptide of claim 51. wherein at least one charged amino acid is 
added to either the amino or carboxy terminus or both the amino and carboxy termmus of 

25 the peptide. 

56. A substantially pure preparation of a peptide having an activity of a house 
dust mite allergen. Per p VII. 



30 



57. A substantially pure preparation of a peptide having an activity of a house 
dust mite allergen. Dexf VII. 

58 A composition suitable for pharmaceutical administration comprising at least 
one peptide having an activity of Dei* VII and a pharmaceutically acceptable carrier. 



35 
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59 A composition of claim 58, wherein the peptide comprises an amino acid 
sequence of Figure 3 A and 3B (SEQ ID NO: 2). 

60 A composition of claim 59, wherein the peptide comprises amino acid 
5 residues 1-198 of Figure 3A and 3B (SEQ ID NO: 2). 

61 A composition suitable for pharmaceutical administration comprising at least 
one peptide having an activity of Dexl VII and a pharmaceutical* acceptable earner. 

62. A composition of claim 61 . wherein the peptide comprises an amino acid 
,. sequence of Figure 6A and 6B (SEQ ID NO: 7). 

63 Use of the composition of claim 58, 59. 60, 61 or 62 for the manufacture of 
a medicament for treating sensitivity to a house dust mite allergen in a subject. 

15 64 A meihud uf ucatmg-s^l . 1 vi.y .» a house du E t mitr allien in a subject 

s^V^ZZ ^^ administering to the subject the composmon of clan. 

58. 

65 A method of treating sensitivity to a house dust mite allergen in a subject 
20 . . „ nHm mi s terine to the subject the composition of claim 

sensitive to the allergen, comprising administering to me !,u j 

59. 

66. A method of detecting sensitivity in a subject to a house dust ^ mit e allergen, 
comprising combining a blood sample obtained from the subject with a pept.de of claun 
36 ler Conditions appropriate for binding of blood components with the peptide and 
determining the extent to which such binding occurs. 

67 A method of claim 66, wherein the extent to which binding occurs is 
determmld by assessing T cell function. T cell proliferation, B cell function, binding of the 
protein to antibodies present in the blood or a combination thereof. 

68 A method of treating sensitivity to a house dust mite allergen in a subject 
sensitive' o the aUergen, comprising administering to the subject the composition of claim 



25 
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•tivitv to a house dust mite allergen in a subject 

62 70 . A — -— * 

41 under conditions appropriate for dim » 
d l te nninin g the extent to which such binding occurs. 

u ;„ the extent to which binding occurs is 

71 . A^-«^'^^'^-»B«-•-^«-*.« ^ ' , - 

a—* by T J« — T ^ c U m aon 

protein to antibodies present m the moo 



- , ... , A mnnnd^ai antibody. 

73 . An a M ibodyotcl!lU..72w- '^— mMOn 



74 . a. specmcaU, reacUv. wM. » pep* 

75 . AnantibodyofcUUnT*^^.^^.^,. 

76 A Tc e >.c I on eS p=cmca 11 ,rea a .v e w ilh apep. M «o f c.a lm 36. 

„. A ««. T ecu — specmcaU, — » «~ °< — * 

78 . ATcnCo^spcciflcanyreaclvc^aP^-f^"- 

•r^iiv reactive with a peptide of claim 41 . 

79. A soluble T cell receptor specifically reactive 
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EadigiamniL^^ hypersensitized (allergic) upon 

to anUgens from a ""^ Wvl „ k,,,,™, as allergens (Kmg, T.P.. 

^ediaK and/or «M«P< ■f^ZI^F"*- ° f »— ' "* W ~" S \ anBral 

fever, asthma, and hives. primarily to the IgE class of 

The antibodies involved m atop.c cells via a specific, high- 

in^unoglobins. IgE hinds to ^^^X^^^^ ^ 
affinity receptor FceRl (Kinet, J.P.. ^^^f^Tr^eptor IgE, FceRI bound to 
combination of an allergen actmg as a ^Ugand J* ts g manifes utions of 

the IgE - allergen interaction. These P h / S1 ^ for eosinophilic leukocytes 

, substances, histamine, ^°^^T^Z^ constriction of bronchial smooth 
and/or leukotrienes C4, D4, and E4, ^^T^TL Benjamin/Gumming Publishing 

m usciecens(Hood.L.E.^ 

Co.,Inc.(1984)). Hence, ^^~Z afo—ned n^ators. Such 
is allergic symptoms tnggered by the release^ ^ rf ^ Qf ^ 

5 symptomsmaybesystemicor ^e^r basophils. Local manifesutions 

and the pattern of deposition of IgE - — 'the allergen. Systemic effects can 

-:rp^^ 

mite Dermatophagoidesptero^sin^^ ^ ^^nJ^^ 

(ChapmanM.D. aL, £1:884-95). For 

(1985) 26:753-61; Van derZee J.S. ^^^^ antibody. The 

about half of the patients, these specks <£^ QJ ^ A ± lBm ^Qm 
35 allergen DfiUl m. recently idenufied as G.A. * flL. n» Ford S.A. si 

25,29.35) reacts with a ^eve", in the only quantitative study performed 

^ flir^^ruy. be cons iderably less than D« 

to date, the investigators report* th Bengtsson A. * aL. In!^*^** 
1. Electrophoretic techniques (Ford S.A. Si au, 
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„cogruz« other Ik*** F ",^ ^3 6 aid 3 «iU> . grcatcrnumber inc. U di„ 8 on e 

5 „ithatle.stI3. '"^^if^a^S^ To determine the 
fmding of components a. Mr 30 2 k reaction*,^ aUergens would be 

treatment and the possrble necesstty ot c * diminu ,i„„ of clinical symptoms. A 

15 beneficial. 

aimiruuXJnUtaJl^^ Elated nucleic acids encoding peptides »■»** " ,east °" e 
ThU invention provides »la^« ^ g^ „ f the species 

biological activity of EczB-Vn or S f^L mcUafi ^ m . Preferred nucle.c adds 
J0 Dc nrn,°ptoSoUicsp,eranvsm«s and ^ JA ^ 3B (SEQ ID NO: 1) 

arc cDNAs having a nucleotide .ouence « ^ ^ mvenIlon also 
(E^VID and Figure 6A and 6B (SEQ (SEQ ID NO:l and SEQ 

,„ peptides encoded by * or ^.vU or BsrXVU. Also 

^ NO: 6) and having at least on. b °'<*'^ to untohigh stringency conditions 

» contemplated are isolated nude* ^^^S^^JL acid having a nucleotide 
( e.g.. eomv-en. . ^ or Figure 6A and 6B (SEQ ID NO: 

sequence shown in Figure 3A and 3B (SEQ ID ^ sequ(!nce of 

6) q „ r which encodes a peptide con.pns.ng aUor a ,*» ^ ^ ^ 

Figure 3A and 3B (SEQ ID NO: ~™ ^'^.y of p^Vn or BsrXVII 
x tyn,. Nucleic acids which "•^ST*-. in Fig- 3A and 3B (SEQ ID 

and having a, least 50% homology w,4 . . «£™ 7XE£rX VII) are also featured. 
NO: - **» ^/™!^rroduced by recombinant expression of a 

Peptides having a DeULVB or DtrXVO or j^vB activity 

nucleic acid of the invention, and peptide > tumng . rabmi have 
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* \ nr T cell nonresponsiveness (i.e., 

T j£ZZ£Zi" » "-r^rr- seance Figure 3A an* 

W <£J -preferred "T ^ToB ID * n**™" ta ""J 

3B (SE Q ID HO: » 0>^^££.W .*» - VS5£ 
OT bodin>en.. peptides **»«« » BB*-™ 0 ^ , D NO: 2) or Figure 6A and 6B (SEQ 

^O: 7) are featured. ^ most prefer^ about »« — 

peptides having an activ.ty of 

seLitivity in a subject to a dust mne allergen. 

„ BrieUbSO^ f TffE from allergic sera with Xgtl 1-HD6 plaques. 

Fig. 2 shows the reactivity of IgE and 

lysa.es from E. cell contairnng « P°EX 
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Fig. 7A, 7B. 7C. 7D. and 7E » "°°>P a m nucleotide 

This invention pe™ juergens of the species 

one biological activity of DcHlVD or « respectively. Preferably, 

15 p^^P^ .^ 5tow L F^re 3A a„d 3BA 
^' 1) ^ " d andV and „B ^ I D NU,, CU U 

™- 

20 VD pepude which includes . .7 — t^^DM-™ F-*. <«* is 

base This leader sequence* J^U- *— ' 

encoded by bases 119 through 715. The Reduce _ The cDNA encodes a 

on this cDNA is also shown in Bgure 3A turf 3B ot 22.177 Da. no 
« residue mature peptide A host cel. transfer with an 

25 cysteines and a single potenual N "'^ glyC ^* jjsrnvn was deposited 

expression vector containing » nucleotide sequence ^encodu,g ^ ^ 

unaer the Budapest Treaty with the American Type Culture Coll. 

assigned accession number 69.348. _ EQ ro N0: 6) encodes a DcrXVn 

The cDNA showr 'Xugh 681 of this cDNA sequence. 
» peptide. EsllVH peptide is based on this cDN A is shown in Figure 6 A 

The deduced amino ac,d sequence of DcrXVU , lea oer 

and 6B CSEQ ID NO: 7). Similar to De£J2 VTI, this Qcl_l vu p p 
sequence not found in the nature pr«ein. ^ 
A bos, cell transfected with an egress, on ^ 
„ encoding Deri « « deposited under the B dapes V ^ |W|WMi 

raent Analytical Laboratories on March 10, 1994 an 
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Accordingly, one aspect of this invention pertains to isolated nucleic acids 
comprising nucleotide sequences encoding DculVII or DerXVII .fragments thereof 
encoding peptides having at least one biological activity of Der_n_VII or DerXVII. and 
equivalents of such nucleic acids. The term nucleic acid as used herein is intended to 
include such fragments and equivalents. The term equivalent is intended to include 
nucleotide sequences encoding functionally equivalent DerXVII or DerXVII protems or 
functionally equivalent peptides having an activity of Derail or DerXVII. As defined 
herein, a peptide having an activity of Der_n_VII or DerXVII has at least one b.olog,cal 
activity of the DfiUl.Vn or DerXVII allergen. Equivalent nucleotide sequences will 
include sequences that differ by one or more nucleotide substitutions, additions or 
deletions, such as allelic variants, and will also include sequences that differ from the 
nucleotide sequence encoding DsulVU or DerXVII shown in Figure 3 A and 3B (SEQ ID 
NO- 1) or Figure 6A and 6B (SEQ ID NO: 6) due to the degeneracy of the genetic code. 
Equivalents will also include nucleotide sequences that hybridize under stringent cond.tions 
rt e equivalent to about 20-27°C below melting temperature (T m > and about 1M salt) to 
-^n^tide^eaucnr. of Prr p VP shown in Figure 3A and 3B (SEQ ID NO: 1) or Der£ 



VII shown in Figure 6A and 6B (SEQ ID NO: 6). 

Peptides referred to herein as having an activity of Der_e_VII or DerXVII or 
having a Der_P-VII or DerXVII activity are defined herein as peptides that have an ammo 
20 acid sequence substantially corresponding to all or a portion of the amino acid sequence of 
DeUuVH or DerXVII shown in Figure 3A and 3B (SEQ ID NO: 2) or Figure 6A and 6B 
(SEQ ID NO: 7). which peptide has at least one biological activity of DsLB-VU or Der_t 
VII For example, a peptide having an activity of D^VH or DerXVII may have the 
ability to induce a response in DjirjLVII or DerXVII restricted T cells such as stimulation 
25 (e g T cell proliferation or cytokine secretion) or to induce T cell non-responsiveness. 
Alternatively, or additionally, a peptide having an activity of Der4>-VII or DfirJLVII may 
have the ability to bind (to be recognized by) immunoglobulin E (IgE) antibodies of dust 
mite-allergic subjects. Peptides which bind IgE are useful in methods of detecting allergic 
sensitivity to Derji-VII or DerXVII in a subject. Peptides that do not bind IgE, or bind 
30 IgE to a lesser extent than a purified, native DeLP-VII or DerXVII protein binds IgE are 
particularly useful as therapeutic agents. 

In one embodiment, the nucleic acid is a cDNA encoding a peptide having an 
activity of Der_P-Vn or DerXVII. Preferably, the nucleic acid is a cDNA molecule 
comprising at least a portion of the nucleotide sequence encoding Der_p_Vn shown in 
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20 



25 



Fieure 3 A and 3B (SEQ ID NO: 1) or Der_f VII shown in Figure 6A and 6B (SEQ ID NO: 
6) A preferred portion of the cDNA molecules of Figure 3A and 3B and Figure 6A and 
6B includes the coding region of the molecule. 

In another embodiment, the nucleic acid of the invention encodes a peptide having 
an activity nfnerpVH or DfijJ-VII and comprising an amino acid sequence shown in 
rITsA andlslsEQ ID NO:2) (D^P-VII) or Figure 6A and % (SEQ ID NO: 7) (Dei 
f VID Preferred nucleic acids encode a peptide having a EtarjiVn or DerXVH activity 
and having at least about 50% homology, more preferably at JeHst about 60% homology 
and most preferably at least about 70% homology with the sequence shown in Figure 3 A 
and 3B (SEQ ID NO: 1) to VII) or Figure 6A and 6B (SEQ ID NO: 6) (D^VH). 
Nucleic acids which encode peptides having a D^VII or DeiXVII activity and having at 
least about 90%, more preferably at least about 95%. and most P referab ^ a ^° Ut 
98-99% homology with a sequence set forth in Figure 3A and 3B (SEQ ID NO: 2) (Dsn* 
VII) or Figure 6A and 6B (SEQ ID NO: 7) (DerXVII) are also within the scope of the 
invention. Homology refers to sequence similarity between two peptides having an activity 
of Der_B_Vn OT DfiULVn or between two nucleic acid molecules. Homology can be 
-dcterxnine^empar.ng-^UMlinn |„ cart sconce which may h. aligned for purposes 
of comparison. When a position in the compared sequence is occupied by the same base or 
amino acid, then the molecules are homologous at that position. A degree of homology 
between sequences is a function of the number of matching or homologous positions shared 

by the sequences. mmm J . 

Another aspect of the invention provides a nucleic acid which hybndizes under high 
or low stringency conditions to a nucleic acid which encodes a peptide having all or a 
portion of an amino acid sequence shown in Figure 3A and 3B (SEQ ID NO: 2) (Bex* 
VII) or Figure 6A and 6B (SEQ ID NO: 7) (DfirJ-VH). Appropriate stringency conditions 
which promote DNA hybridization, for example. 6.0 x sodium chloride/sodium citrate 
(SSC) at about 45'C, followed by a wash of 2.0 x SSC at 50' are known to those skilled 
in the art or can be found in nirrrnt Protocols in MolrnUar Biology , John Wiley & Sons. 
NY (1989) 6.3.1-6.3.6. For example, the salt concentration in the wash step can be 
selected from a low stringency of about 2.0 x SSC at 50"C to a high stringency of about 
0 2 x SSC at 50»C. In addition, the temperature in the wash step can be increased from 
low stringency conditions at room temperature, about 22"C. to high stringency conditions 
at about 65°C. 

Isolated nucleic acids encoding peptides having an activity of Dfir_p_VII or Dsr_f 
VII as described herein, and having a sequence which differs from the nucleotide 
sequences shown in Figure 3A and 3B (SEQ ID NO: 1) and Figure 6A and 6B (SEQ ID 
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« nudeic acids encode — «T -^^^ "^ence, of Figure 3 A 

and 3B and Figure 6A and <SB due to deg * ^ ^ 

number of amino acid, are designated by «» *J ~ ^. „ e synonvnls for hisudine) 
same amino acidi or synonym, <* amino add sequence of me W 

m a, resuU in -.far mutauons which * polymorphisms ma. 

VII or DsrXVD protein. However it is expected nm ^ ^ 

do ,ead to changes * *e ^^JJ^L. tha, these vaHations in one 

me dust mite *°>^°£miA* of me nucleotides) of me nucleic acids encodmg 
or more nucleotides (up to about 3^» dllst 
peptides having an ac.iv.ty of ECUL.V11 or ^ viriatfons ^ ^ning 

nutes due » natural auelic variauon. *^j££*m. Furmennore. mere may 

he one or more isoforms or relateo, cro prote i nB related i n fun ction and 

vTsuch isofonns or ^ifLnt loci 

amino acid seouence » E^VD or Ott™. ^ „ also withill 
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' _ „ lrii nr ner f VII. but encoded oy gcuc» -a. 

amino acid sequence to DfiLpJVII or USLJ- • DerfVII are also within the 

Fragments of the nucleic acid ^^^^^ encoding D^VH 
scope of the invention. As used herem, af^ent ofth -d ^ 
or per f VII refers to a nucleotide sequence having .fewer n ^ 
secant encoding the entire amino — a peptide 

which encodes a peptide having an actmty <"*^°£^ al erg n) as defined 
having at least one biological activity of the DeULVH or DeiX™ 

herein. « m tides of at least about 7 amino acid 

residues in length, preferably about 13-40 fragments which 

preferably about 16-30 amino ££o ^ Ld residues in 

encode peptides having a Dex*.Vn acuvuy of atleast ^ 
Ieng m, at least about 40 ami. ^ rescues » ^« - ^ ^ ^ ^ ^ 

residues u, ,en*h, aUeast ~^ aues ta lengu ,. and a. leas, about 190 
acid residues in length, at least abou. i» fci veMion . Nucleic acid 

re sid»e S in length or more are also within „ lM5 , about 30 amino ■ 

fragments which encode peptides having a uslx. 

^^;mii*»q in leneth at least about 60 
acid residues in lengu,. at leas. ^acid residues in Iengm, at leas. abou. 

amino acid residues in '"^TZresidues in Iengm. and a. leas, abou, 

100 amino acid residues in length, at least aoom 
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u m nr £ are also within the scope of this invention. In 
200 amino acid residues in length or ™> e a * most aavan tageous where the 

hybr idizing under high or low f^^^ or ^ or.allergens that are 
speci es for use in ^^S, the nuclei,. acid encoding a pepude 
cross-reactive with Dfir^VH or ^™ sdected bases encod,ng the 

having an activity of D^VH or D^Y* ^ ^ ^ or ^ rf a 

mature protein, however, in «« — — ^ ^ rf ^ mvention . 
peptide from the leader sequence ponumof *e ^ modified 

adds within the scope of the mvenuon »^ for molecular cloning, express^ 
restriction endonuclease sites and otter sequences use* ^ ^ 

or purification of recombinant V*£^?J^- of D^VH or D^fVII may 
A nucleic acid encodmg a peptide having teronyssinus or 

-^tained^PNA of the dust ^ 

Dermatophagoidesfarinae. It should also * P _ ^^^/uzg^/armae 
P.VH or DsrXVII from ^nnar^a^e, I*™*" Qr j^vn can be cloned 
tenon* DNA. For example, the ^™ d ^^ ith prot ocols herein described 
, fromeimeracDNAoragenom.c l,bra^m accor ^ can be obtain ed hy 

(see Examples 1 and 2). A cDNA ^ m *^™ nus , Doub ie stranded cDNAs can 

Isolating total mRNA from ^^^^ y Z ^ ™ » ^ "° ' 
then be prepared from the tota > £ ^ ^ & ^ ^ ^ 

suitable plasmid or ^^T^Z also be cloned using established polymerase 
* Genes encoding Dem.™ ^or ^ d 5) in accord ance with the nucleotide 

chain reaction techniques (see Examples 4 and J> ^ ^ .^.^ ^ be 

sequence information provided by .^^J^ ^VH or DsrXVH 
DNA or KNA. A ^ ID N0 : 1) (D^VII ) or Figure 

having the sequence depicted m Figure3A and 
30 6A and 6B (SEQ ID NO: 6) ' vectors conta ining a nucleic acid encoding a 

This invention also V^s^rc s«™ ^ ^ ^ ^ Qne 

peptide having an activity of U ° ^ mcan ma t the nucleotide sequence is 

P reg ulatory sequence. Operably * ws expression of the nucleotide 

linked to a regulatory sequence m a rnaone wtuc^ ^ ^ expressi(jn of 

35 sequence. Regulatory sequences are According ly. the term regulatory 

the peptide having an activity of DfiJL»-Vii x^- 
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SSr^l vector rosy depend on such facto. as roe choice of the host 
Tr^ JSTsuch expression vcciors can be used to transfect cells to 

• r^n or nerfVII. The host eel! may be any procaryotic or eucaryohc 

1 Z : P„Te^CpUd« an acuvity of D^Vn or BcrXW may be 

cell. For example, a pep » (bacutovims). yeast, or marnraalian 



Z^ZZZZ- Z Z "Z,Z ^Uon o, rcevan, Inter- or -^ UU^ r- 

M ^TaTp^^Sporatton'sanDiego.CA). Baculovlrus vectors available 
123), and pYiiaz uiiywub r „ Q inc i u de the pAc series (Smith 

" ^rMT^TSC L p^ series CLucfclL. V.A.. and 
t*~ M r 170: 31 - U. Genera!., COS cells (Gluzroan. Y., 

„ ^ ^ "=d in conjunction such vectors as pCDM 8 (Aruffo. 

25 (iy»ij i^EU, ^a. i'-* / ... o • tic a R4.. - 8577) for transient 

A. and Seed, B.. (1987) rrnr rv " ^"T" (dfaf Chinese Hamster Ovary) 

amplification/expression in mammahan cells, while CHO (*tr _ 
cells are used with vectors such as P MT2PC (Kaufman eLaL, (1987) EMEOL. fi. 
cens are uscu w» m ,_ m aiinTi cells Vector DNA can be 

1951 for stable amplification/expression m mammalian cens. ve«ur 
195) tor staoie P conventional techniques such as calcium phosphate or 

30 introduced into ^^^J^^Z-^L transfection. or electroporation. 
calcium chloride co-precipitation, DEAE-dextran jnea , q^w^ 

Suitable methods for transforming host cells can be found ^T*^^^ 
Luns: A LahflC ^^^ 2nd Edition, Cold Spring Harbor Laboratory press 

(1989)), and other laboratory textbooks. 



35 



PCT/AU94/00117 

WO 94/20614 

-10- 



2158047 



t in £ co/i with either fusion or 

■ Pr0 * M, r^oSn » e^ble separation of ft. «■» 
^.er U and ft. » ^"fp^ 

JomWnant protein from * ^nition ffaStS. 

«t.;n or protein A. respectively, to the m (Ama nn fiUiL, (1988) Gene.. 

« ist oe^sstheproteininahos.i^ena W .*a»»^^ 

into an expression *« - *"^ B proBte (Wada a^L. a«» 
30 be .nose P^^n» ^ — * -* "* " 

^foaft; — ^.^^^rnicaiiy usin, sundard 

The nuclele acids of the .nvenuon cra^w lydeoxy nucleotides are kno»n. 

35 including solid-phase synui 
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u ■ fSee e £ Itakura fiLaL. U.S. Patent No. 
commercial avaiiahie DNA M6; ^.^ra. U.S. Patent Nos. 
4 , 5 o 8 ,049; Caruthers tt*L. U j^f " rcfcreBCe 

4.401.796 and 4.373.071. '^ ra ^ J* * of pro<lucm g peptic that have an 

This invention further perlams to methods otp ^ a ^ 

5 acti v,tv of D^VHor a Mving an activU, 

vector directing expression of a « UB co „diUons to alio* expression 
of j^vll or IfcrXVH can he cnUured under a» P ^ , mixmre of ^ 

of ute peptide ,0 occur ^J^^U of ^VH or ^ _ _ 



10 



of the peptide to occur. The peptide may « ~» ^ m 

and medium containing the peptide havmg ^g^^ ^ harvested, lysed 
Alternatively, the peptide may be ^J**^^ me dia and other byproducts. 
and the protein isolated. A cell cul-e mdude sho* ^ The peptide having an activity of 
Suitable media for cell culture are well known n ^ ^ ^ ^ ^ 

j^VH or DfirXVH can be ^. fr °^ . nduding Exchange chromatography, 
techniquesknowninthea^ 

c ,i motion chr o matography. ^"^"^ V J, , „„ activ itv o f T?e r p . VP or Beef 
purification w ith antibodies specihe tor a pepuee-^r 

VII. . -„ e tn isolated peptides having an activity of 

Another aspect of the invention P-~^^vn or DerXVH has at least 
^VnorDsrXVn. A peptide having ^^j^ For example , a peptide 
one biological activity of ^ ^ ability to induce a response in 

having an activity of D^VE V tion ^ cell proliferation, or cytokine 

E^VII or DfiT-f-VU specific T cells such * embodiment , a peptide havxng an 

secretion) or to induce T cell "^T^^ « evidenced by. for example. T cell 
acti vity of D^VII or ^ ^boLen, peptides having a D^VII 

; proliferation or cytokme secret! on to ano * T cells are unresponstve to 

or EerXVD activity induce T cell ioe following exposure to the 

a subsequent challenge with a DcUlVD ^ J/^vn or DsrXVII activity has 

peptide. In yet another embodunent. a P^™^ or H^VH protein, 

reduced IgE binding activity compared" P"**^ ^ in ^ acid sequence 

from the DfiT-P-VII or DO*™ * ^ q^VH) but such differences result 



10 



15 



PCT/AU94/00117 

WO 94/20614 

2158047 -12- 

oroduce these and other functionally equivalent peptide* are described in detail herein. 
Th^n^ude, as used herein, refers to Ml length proKins and polypeptides or pept.de 

^Jepr/canhe produced b, miction of the amino $ sequence of the Dexji 
s VUor^P^inLwninFigureSA^SBCSEQm^^O^Oor 
FL re ^6B<SEQroNO:7,a^Vn).suchas»sub^ruuonadd^ 
„IL of an amino acid residue which is no, directiy invoked in the function of the 
™teT Peptides of the invention can he a. least ahout 10 amino ac,d resrdues « lengti, 

^nTacM residues in length. Peptides having an activity of EcUlVH or BcrJIVn . and 
.Th » » ieas. about 30 amino acid residues in lengm. a, least about 40 ammo acd 

Tcidtsioues to length, and at least about ,00 amino acid residues in length are also 
included within the scope of this invention. 

A^ter embodiment of the invention provides a substantia.., P".*"*"^' 

neptidc having an activity of « 1*^" ■ P 1 ^™ » "^.e 

S^^ ms and peptide* with^hieh^eptide^ l . M llV occurs (,.<-,. nrhrr nl J! 1 rmte_ 

peptides), either in a cell or when secreted by a cell. 

The term isolated as used herein refers to a nucleic acd or peptide mat rs 
substantially free of cellular material or culture medium when produced b, recombinant 
X^uuques. or chemical precursors or other chemicais when che^cally synthestzed. 
Such protend or peptides are also characterized as being ft. of aUoti,^ «. 
nroteins Accordingly, an isolated peptide having an activity of BsuLVH or DttrXVn .s 
£Ei Lmbin^y or synthetically and is substantially free of ceUular materra, _ -d 
culture medium or substantially fn* of chemical precusors or other chemical s and* 
substituting free of all otter dus, mite proteins. An isolated nuc e.c 
sequences which naturally flank the nucleic acid <i.e.. sequences located a, the 5 and 3 
ends of the nucleic acid) in the organism from which the nucle,c acrd is denvrf. 

Peptides having an activity ofD^VII or DcrXVn can be obtamed. for example, 
by screening peptic recombinantly produced from the correspondtng fragment of the 
nu Lie acid oV LuLVn or I*rXV» encoding such peptides. In addmon, foments can 
be chemically synthesized using techniques known in the art such as ~ onal 
Merrifield solid phase f-Moc or t-Boc chemistry. For example, the Dcxi-VII or DcrXVn 

n 1 be arbitrarily divide, into fragments of desire, iengti, witi, no overlapo the 
fraaments or preferably divided into overlapping fragments of a desired length. The 
frlgme"'! be produced (recombinantly or by chemical synthesis, and tested to .dentify 
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those peptides having a Ds^VII or DerXVII activity (i.e.. the ability to induce a T <*11 
such as stimulation (probation, cytokine secretion), nonrespons.veness, and/or 

has reduced IgE binding activity). 

to one embodiment, peptides having an activity of ItoLVH or DaXVH can be 
identified by the "ability of the peptide to stimulate T cells or to induce T cell non- 
^LvetL. Peptides which stimulate T cells, as determined by. tor example. T cell 
ZZtion or cymkine secretion are defined herein as comprising at h*s« one T cell 
ST T eel! epitopes are believed to be involved in initiation and perpetuauon of me 
hrZe response to L protein allergen which is r=sponsib.e for the clunca symp»ms of 
"Trgy Tnese T cell epitopes are though, to trigger early even* at the evel of the T 
h ~ cell by binding to an appropriate HLA molecule on the surface o an antigen 
Renting il. thereby stimulating the T ceU subpopulation with the relent T ceil 
T^Tfor the epitope. These even, lead to T cell proliferation ympho^secrcuon, 
lo Jinflammatory reactions, recruitment of additional immune cells to the sue of 

"°f, ... .l , , One isom* of thes. a m i b rties, » *E, * fundamentally .mp ortan to the ^ 

» ^Uer !c and its production is influenced early -^-=^= 

events at me level of me T helper cell, by the namre of the lympholones secreted. AT eel! 
en ^ is me basic element, or smallest unit of recognition by a T cell receptor, wherc the 
ep Z, comprises amino acids essential to receptor recognition. Ammo ac,d sequences 
wh"h mimic those of the T cell epitopes and wmch modify the allergtc response to pro.cn 
allereens are within the scope of this invention. 

Screening peptides for those which retain a D^VH or DexXVn ac,tv.ty as 
described herein can be accomplished using one or more of several different assays. For 
example In vitro, BajLVU or D£ii.VH T cell slimuhuory actmr, ,s assayed by 
Z^ .^Swn or suspect of having a D^VII or r^VU actmty w.th 
aTItiZ Panting cell which presents appropriate MHC molecules in a T cel. culture. 
Ration of a peptide having a DculVH or Dtttvn activity in assocauon w,th 
"iate MHC molecules to T cells in conjunction with the necessary cosumulatton has 
, ^ effect of transmitting a signal to the T cell that induces me producuon of 

tevels of cytokines. particuUrly of interleukin-2 and interleukiiH.. The culture s^ematan. 
ZL obtLd and assayed for interleukin-* or outer known cytokines. For example, any 
one of several conventional assays for i„terleukin-2 can be employed, such as the assay 

described in lT nr -™< »* " SA - *= 1333 (1989) V*™"* T J 

5 ^ mcorporalo herein by reference. A kit for an ass., for the production of tnterferon . 

also available from Genzyme Corporation (Cambridge, MA). 
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mmnn assav for T cell proliferation entails measuring tritiated 
Alternatively a —^Z^ cells can be measured in vitro * 
thymidine mcorporauon. The prohfcraU on ^ & ^ ^ £>na of 

SS^S^ - - A syndesis an, in .turn, the rate of cell division 

- b ToT— ^ 

activity (i.e., the peptide compnses at least one Tcdl p P ^ ^ ^ ^ ^ 

algorit hm which ^J-^^^^ 4l89-197 (1991). The 
algorithm described by Hill et al ^^^f^ opes in a protein by the presence 

comprising at least one T ceil epnop widues at either the amino or carboxy 
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TOiracaru^— change in T cel hreaetwi iy xo in n m ^" 

.enntas of the P=P»de and tested .0 deKnrn- a -ttmge tmaMm ^ or 

peptide, blowing «>is 2ZLJ~»* «— * ° f *° 

syItt he«cali y . P ^J^; s ^ 1 l niod „,.th= fre ,«.nc,o f O«Tcc. 1 
T cell response to the peptide (e.g.. sum ^idve to dost mite allergens, and 

response to the peptide to . — -~ * ^ 

the potential cross-reactmty oflhe pept ,de wttt otn ^ 
and chemical properdes of these sheeted . peptides sol^ ty^ or 
to determine whether the peptides are suitaoie tor 

ihilitv of the selected 
whether the peptides require modification as ******^J£ Luce 
peptides or selected modified -^^^1^^ 
proliferation, lymphokine secretin) » ^f^J^n or r^vn activity is 
In another embodiment, a peptide having a DfiLP-Vi 

^ induce T cell non-responsiveness. The ability ot a peptide 

screened for the ability to induce T cell non p descr ibed assays), 

known to stimulate T cells (as determined by one o m ^ or 
„ inhibit or completely bloc* the activity ^"^^Zg 
portion thereof and induce a state cells that present 

subsequent attempts at stimulation of *e T cells wtf an g P 

. V im rw fVHor peptide havmg a Eer P - vu or 
native DeULVU or DciX™ P P ^ Jf me T cells are 
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,,. Cimmi — " S - «" 

(1990) Science. 

.ss.y in accordance wUh ^.^^taving » Dsr-P-VII or DsiXVH »cdvi„ axe 
in yet another embodnnent, pepudes havms a usj-fc ^ 

itol t ifl edb,IgE binding acUvir, For ortuK. such IgE to , 

substanaal., lesser extent £ miK allergen binds such IgE. Reduced 
,es 5 ) u,an the corresponding P"" n * jf' „ lMS „,.„ „» of purified nanve 

Ig E binding acnviry refers to «B ^ „ to 
j^VB or EsrXVU pro- * ■ P*^ ™ 8 J^epude have reduced IgE 
be used as a diagnosnc reagent, ,t u«» IgE bindtag 

binding acdvity compared to the M uve DctX ^ 

.cavity *P^-**~^££E.'. subject, (i.... anergic subject, 
assay (EUSA)us.ng, for cxampe sera ° b *' „„ rTwf yn allergen. Briefly. 

mat tas bee. previuusly e» poa« ^. . 1. . . WOT " ".P ^ b ^ Ta^elhrofa 

te peptide suspected of having a DsulVII or EcrXVn^ » ^ of ^ 

micros p.ate. Aner »ashing and blocfcng ^ we„s ^ " taving , ^ 

p „sma o, an anergic subject who has been P ^ „ 

P.V1I or DtLi-Vn activity ts .ncubated m the welK 1 P 

V before incubaaon. A Lbeled ^°" tt ^^ L ^oum of IgE bound by 
L amount of IgE binding is then auanufied and IgE b ,„ding .cavity of 

a purified, native or ^™ fpepade suspect of 

a peptide can be determined by Westemblo< ^J^^/JU SDS-PAGE. 
5 hTving a BhlVH or DcrXVII actmry . nm ona poly^ryfcm ^ ^ ^ 

bound is then determined and quantified of & tide 

~r szr ££££ * * -r; E 

30 is a competition EUSA assay, encuy, * . EUSA to have i g E 

ptem a from dus, mite anergic sub^ha. have be- *» ^ 
reacdve »ith native EH-P-Vn or DsrX™- » P and a peptide suspected of 

.ssays to ^^^^Z^Zt naave ■Lp.VI or DfiJLf. 

determined and quantified. 
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If a peptide having an activity of Dfiift-VII or Der_LVII binds IgE, and is to be 
used as a therapeutic agent, it is preferable that such binding does not result in the release 
of mediators (e.g.. histamines) from mast cells or basophils. To determine whether a 
peptide which binds IgE results in the release of mediators, a histamirie^release assay can 
be performed using standard reagents and protocols obtained, for example, from Amac. 
Inc (Westbrook, ME). Briefly, a buffered solution of a peptide suspected of having a Der. 

Vn or perfV n activity is combined with an equal volume of whole heparinized blood 
from an allergic subject. After mixing and incubation, the cells are pelleted and the 
supernatants are processed and analyzed using a radioimmunoassay to determine the 
amount of histamine released. 

Peptides having an activity of Dexjl-VII or DerXVU which are to be used as 
therapeutic agents are preferably tested in mammalian models of dust mite atopy, such as 
the mouse model disclosed in Tamura eLaL, (1986) Mirrofriol Immunol ., 2Q: 883 - 896, 
or in U S. Patent 4,939,239, or in the primate model disclosed in Chiba eLaL, (1990) InL 
Amh Allergy ImmunaL. 22: 83 - 88. Initial screening for IgE binding to a peptide having 
an activity of DerjLVH or DerXVU may be performed by scratch tests or intradermal skin 
-^^n^^^^ma l ^n r human volunteers, or in in vitro sy s tems such as RAST, 



lesis on lapDi-awiT-fltiiitio ia w » T *r * _ — 

RAST inhibition, EUSA assay, RIA (radioimmunoassay), or a histamine release assay, as 
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described above. 

It is possible to modify the structure of a peptide having an activity of DerjlVII or 
DerXVn for such purposes as increasing solubility, enhancing therapeutic or prophylactic 
efficacy, or stability (e.g. . shelf life ex vivo and resistance to proteolytic degradation in 
vivo). Such modified peptides are considered functional equivalents of peptides having an 
activity of Dem-Vn or DerXVn as defined herein. A modified peptide can be produced 
in which the amino acid sequence has been altered, such as by amino acid substitution, 
deletion, or addition, to modify immunogenicity and/or reduce allergenicity. or to which a 
component has been added for the same purpose. 

For example, a peptide having an activity of Eer_p_VII or BerXVII can be 
modified so that it maintains the ability to induce T cell non-responsiveness and bind MHC 
30 proteins without the ability to induce a strong proliferative response or possibly, any 

proliferative response when administered in immunogenic form. In this instance, critical 
binding residues for T cell receptor function can be determined using known techniques 
(e g., substitution of each residue and determination of the presence or absence of T cell • 
reactivity). Those residues shown to be essential to interact with the T cell receptor can be. 
35 modified by replacing the essential amino acid with another, preferably similar amino acid 
residue (a conservative substitution) whose presence is shown to enhance, diminish but not 
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• • i„ Edition those amino acid residues which are 
eliminate, or not affect T cell b, being replaced 0, ano*er 

not essenual for T cel. receptor but not eliminate, or no. affect T 

acid whose ^ m "°"^^,o relevant MHC. 
cell reactivity, but does not elmnn*e btrAns ^ or caD te 

Additionally, a W» ^^.cl essS to imeract win, the MHC 
modified b, replacing an ammo ac,d ^ ^ (conserv .nve 
prote in complex with another prefer^ ^ ^ ^ eHmmaK , or not affec. 

• substitution) whose presence ,s shown • ^ ^ ^ foI m „ w»h 

T cell activity. In addition, armno actd res* ^ ^ modlftoJ 

L MHC protein compiex but "^'^corporln may enhance, no. affect, or 
oy being placed by another ™ J „,„. acid substitutions for non- 

essential amino acids include, ou 

acid, or a methyl amino acid. an activity of D^Vn or 

-Another example of modificat ion of a PP ■ • w|ft serine , threonine, 

j^VH ^ substitution ot cysteine ^^^Si via disulfide linkages. In 
leU cine or glutamic acid residues to of ^ invention can be 

addition, amino acid side chains ^^^Zto* of the peptide, 
chemically modified. Another modificauoni eye aving an activity of DfiUi 

, ChCm Jorder to enhance stability an " ^^^^ 

VII or DfilXVE can be modified to ^ alleli c variation. 

^ d seance of the protemallergen^^ 

Additionally. D-amino acids. within the scope of this invention, 

substituted or added to produce a modified ^ ^ ^ be modified U smg 
s Furthermore, a peptide having m » ^ co . workers (Wie * 

polyethylene glycol (PEG) - ordm fJ a ^^ EG . In addition. PEG can be added 
L supra) to produce a protein ^^^^^ of a peptide having an 
during chemical synthesis o Mfce P ro £^ 

activity of Caailor DslX-VU include reduction^ *y ^ (1986)); 

30 Mi^f^d^n^^ J - E - **** ed \'" "an rpproiriate carrier (Mishell and Shiigi, 
S^nW^; chemical -P^" « * M San Fran cisco, CA (19B0), 
eds. ^^^^ C1971) IBL^LAII^ 

U.S. Patent 4,939,239; or mild formalin 
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Bioflich****- life endoproteaae deavage "».^ l ~^ Mly aM er*iti*e a 

acids arf c*arg«J ^ ^ ^ ^ r^VD or 

charged amino >c.d pa« ^ » ^^Uon thereof . """"^ which would 

prcein or ^ and/or ~ addiUon. suO 

generate ^ result in an increase » *= ^ ^ of 

tw f VII can be used to modify the polym crase chain reaction 

M fi^a, 21- 51 «> 1056 . 1063). to codons present m the 

^HAseonenceof^inven^^ ^ 

nia nunalsuchasamou S e,a 
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rw n vn or DerJLVn protein or an antigenic fragment which is 
form of the peptide (e.g.. BbulVII or ^ V jJ conferring immunogenicity on a 

capable of eliciting an antibody *™ ta «« 

protein or peptide include «T^£^^.vn can be administered in the 
art. A peptide having an activrtyo b£ monitored by detection of 

presence of adjuvant. The progress onmm immunoa s Say can be used 

antibody titers in plasma « of antibodies. 

with the immunogen as anhgen to « se^the^ can be obtained 

Following 5 ™7' a "^^LrXVn antibodies isolated from the 
and, if desired, polyclonal -^P^ « ^ ^ (lvmphocyteS ) can be 

semm. To produce ^^^°^ hy Lndard somatic cell fusion procedures 
harvested from an immunized annual and tuse y guch techniqueS 

wit h immortalizing cells such as mye^on. l c*. ^ by 

SXn; "w™de having an activity of D^Vn or D^VH and the 
also specifically reactive with the peptide ^^^^^^^ 

Anti bodi« 

for utility m the same antibody with peps in. The resulting 

F(ab') 2 "^J^^J^de bridges to produce Fab' fragments. 

ST2^r^rSl« is intended to include bispeciHc and chimeric 

, speciHcallyrea^^ . 

Monoclonal T cell populous ^^Z ^ from an individual sensitive to Dsm 
expressing identical T cell receptors) can be derived ro j^yn or r^VII 

Vn or D^VH. followed by repetiti q - ^ J^sence of MHC- 
protein or peptide having an acovity o MHC responsive cells can 
» matched antigen-presenting cells. Single DerjL™ ^ maintained by 

then be cloned by limiting dilution and permanent lines expanded 
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• iv DerJL.Vn or per f V II specific T-T 
periodic in vitro restimulation. Alternatively • hYbrid0 ma production. For 

hybrid can be produced by a **r^^^£fiL having an activity of 

j^VH or DttlTO T P ceUs reS p 0nding to a peptide having an 

T cell tumor line. From ^the resultmg y ProC edur e s from propagating 

activity of DS^-VII or DfilXVn ^^^^^^ (Abul 
monodonal T cell populations ^^^991^^9. 

K. Abbas .tiL ed.). W-B. a peptide having an activity of D^VH 

Soluble T cell receptors specifically reactive w P P ^ T ^ 

or DerXVII can be obtained by ^ , Howard S . Golub * 

receptor as described in ImmUD^. /ff^ 366 _ 269 . 

Sinauer — " **** * ^ " 

T cell clones specifically reactive wun P h encoding the relevant T 

^vn on be used - w- - ££££££ ^ve with ■ p<p«* 

anUgen^ependent ^-"'^^VB orLrXVII. Anybodies spa 
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antfgen^pe-den, activation of the ^^££tXTO A-**" 

administration to an individual — „, ^ones described 

VH and which have T cell stunulattng acuv^ • £j» > M „ 

.^populations to become °°™^\'°1^T Jition, such MM. may 
stimulate an immune response upon such exposure) In 

modify «. iymphoane secretion ^^tTinl^ease of n.4 »nd/or an 
occurring protein allergen or poruon thereof (e*. r ^ ^ 

increase in F»rthermore,expos»re to P^ s ^ ^^.ions which 

j^Vn which have T cell stimulating actmt, " lway 

normally Pupate in ^St^E--. -* - *"* 

from the site(s) of normal exposuK , to the^ergen £ , , ^ ^ 
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... ^ >w; v ;tv nf rw o vn or Per f vn when administered to a 

A peptide having an activity of USUL vu or \ a n 

rt F F . , ^ ,4;*\,;«rr tVif* cell resDOnse. T ( 



10 



15 



« both the B cel. and the T cell response of the subject to the aHer.cn. A. used 
Tcrm^cation of the allergic response of a subject . a dus, mite allergen can be 
I r^Tnon responsiveness or diminution in symptoms to the allergen, as detenroned by 

induLg dimtaution in dust mite induced astatic symptoms. As referred ,0 
hln Tdiminution in symptoms includes an, reducdon in the allergtc -f — - « 

to u« anergen following a treatment regimen * » peptide of -he . Thts 

upon exposure to the allergen), or clinically, such as with a sutndard sfcn fcst. 
X«« or antibodies of me preset invention can also be used for deteenng and 
diagnosing sensitivity to DgrjLVlI or DtxiVTI. For example, this can be done m v«r» by 
cTrnbLg blood or blood products obtained from a subject to be assessed for sens,, v ty 
vT^de having an activity of Dcu.VH or Dsrivn. under conditions 
ZdrL o» f -ha blo o d (r g . antibodies, T cells. B cells) w.th the pep U de(s) 
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a^e^ir^nt to which such binding occurs. Other daagno.dc 
^2cJs which the peptides or antibodies of the present invention can be used 
fnld ra~ g osorbent te'st (RAST), paper radioimmunosorbent test (PRISTS enzyme 
^d immunosorbent assay (EUSA). radioimmunoassays (RIA), immuno-rad.omeUnc 
assays (IRMA), luminescence immunoassays (LIA), histamine release assays and IgE 

present invention further provides methods of detecting and treating sensitivity 
in a subject to Dex^VH or DOLf-VD. The presence in subjects of IgE specific for Dex* 
VH or ^.vSthe ability of T cells of the subjects to respond to T cell ep.topes of 
Dexn VH or DfirJLVn can be determined by administering to the subject an Immediate 
^Hypersensitivity test and/or a Delayed Type Hypersensitivity test e.g.. 
S^SLv (1985) Roitt. I.M.. Brostoff. Male. D.K. (eds). C V. Mo Sby Co Gower 
Sr^lishing, London. NY. pp. 19.2-19.18; pp.22.1-22.10) utiltzmg a pept.de 
having an activity of Dslp_VII or DsrJLVII, or a modified form of a pepude havmg an 
activi* of toVII or DfirJ-VH, each of which binds IgE specrfic for the allergen. The 
same subjects are administered a Delayed Type Hypersensitivity test pr^ to. 
simultaneously with, or subsequent to administration of the Immed.ate Type 
Hypersensitivity test. Of course, if the Immediate Type Hypersensmv.ty test ts 
administered prior to the Delayed Type Hypersensitivity test, the Delayed Type ^ 

test would be given to those subjects exhibiting a specific Irnmed.ate Type 
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Hypersensitivity reaction. The Delayed Type Hypersensitivity test utilizes a pept.de 

having an activity of DfiT-P-VII or DerXVII which has human T cell stimulating activity 
and which does not bind IgE specific for the allergen in a substantial percentage of the 
population of subjects sensitive to the allergen (e.g., at leas^about 75%). Those subjects 
5 found to have both a specific Immediate type Hypersensitivity reaction and a specific 
Delayed Type Hypersensitivity reaction are administe^an amount of a composition 
suitable for pharmaceutical administration. The composition comprises the peptide having 
an activity of Dsui-VH or DerJ-VII as used in the Delayed Type Hypersensitivity test and 
a pharmaceutically acceptable carrier or diluent. 
10 A peptide having an activity of Der_p_VII or DfiT-f-VH can be used in methods of. 

diagnosing, treating, or preventing allergic reactions to a dust mite allergen or a cross- 
reactive protein allergen. Thus, the present invention provides compositions suitable for m 
vitro use and pharmaceutical administration comprising an amount of at least one peptide 
having an activity of DsulVII or DfirXVE. Pharmaceutical compositions typically will 
15 be formulated with a pharmaceutically acceptable carrier. 

Where a composition according to the invention is intended for administration to a 

subject to be desensitized, such administration cair^^amea-ou^using-Ja^iupiu^urefe 
at dosages and for periods of time effective to reduce sensitivity (i.e., reduce the allergic 
response) of the subject to a dust mite allergen. The term subject is intended to include 
20 living organisms in which an immune response can be elicited, e.g.. mammals. Examples 
of subjects include humans, dogs, cats, mice, rats, and transgenic species thereof. An 
amount of at least one peptide having an activity of Der^VII or DsrJLVII necessary to 
achieve a therapeutic effect may vary according to factors such as the degree of sensitivity 
of the subject to dust mite, the age. sex. and weight of the subject, and the ability of a 
25 peptide having an activity of DeHB-VH or DerJ-VTI to elicit an antigenic response m the 
subject. Dosage regima may be adjusted to provide the optimum therapeutic response. 
For example, several divided doses may be administered daily or the dose may be 
proportionally reduced as indicated by the exigencies of the therapeutic situation 

The active compound (i.e., a peptide having an activity of Dfim.VH or DerJLVII) 
30 may be administered in a convenient manner such as by injection (subcutaneous, 

intravenous, etc.). oral administration, inhalation, transdermal application, or rectal 
administration. Depending on the route of administration, the active compound may be 
coated in a material to protect the compound from the action of enzymes, acids and other 
natural conditions which may inactivate the compound. 
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te peptide win, ^^"1^ ,o an individua. in an appropriate 
activity of BSLS-Vn or EelXV '- "J. ifll enzvme inhibitors or in an appropnate 
carter. dBuen, or adjuvanv diluenB Mode saline and aqueous 
carrier such as liposomes. Wua ^ a ^\J mK and includes any immune 
^er soiutions. ^^^ Z ^^ 

ZllC^ po. oxyemy.ene o,ey. ether and n-hexadecy, 

diisopropylfluorophosphate (DEP) ana irasyioi. k , 1Qg4H 
^ntp're^omCered in non-imruunogenic form, e.,. one that does no, 

contain a preservative to prevent .he ^£E£Z?*»* s,eri.e aqueous 

Pharmaceutical composmons suuable for mjecttbl >o ^p^ous 
s „,utions (where water soiuble) or operator* »»-^ <mm ^ UaB must 

conuuninaung action of microorganums such *^™^ ^ 
solvem or dispersion medium conoumng. or ^ llke) , 

example, glycerol. propy.ene glycol** ^J*^^^ ^.^ed. for 
suitable mixtures thereof, and vegeutble ous ™^ of the required 
^ampie. b, me use of a coating such as . by ^"^^ m e 
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■ „,™-ide in the composition. Prolonged 
. peptide havtag . ° f EE ^S^n^ te n l s *«•• - 



30 



nf administration and uniformity of dosage, u * an subjects to 

be treated; each unit containing a pre 
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vi, reauired pharmaceutical 

Prod T for ^ r^alc compound art to 

£5- on « « -*" h tTSS *<> ^ ta 

• . * tw t» Vll or Per f vn < e - g * • p at i past two peptides each 

fnprfVH can be combined, or at least o _„ be combined and 

L_- .1,. oller^n. BiHt.^ 1 01 """-.J. s „, ine M l«a wo leg""* can , ,. 



lllw jjiv**-*- - 

peptides of this invention. 
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^.-fc* is useful in *. ^™™«ZZZZ. to Si*-. -* » P** i! of 

te diagnosis «i treatment of dust mtt V I ^ p^^ons which 
5 , consistent, well-defined composmon and ^ of . 

SS^-^S^li™*-- and a— ailerg, 

activity of DstlLVn or DttLV * ^ ^ |teipeutic 

15 free of all other dust mite proteins, and thus are saier 
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30 



uses. ' d g capaW< . t , r blocking or inhib i ting 

It is now also possible to design an agent ui a aru^F* llKUrt _ c uch 

.he dust nL .Uergen to induce an alle* J^^^^T 

ceUular component of the immune sys«m. renuong of ^ „ me „ SB of 

me anergic responses «o dus, mite — dons .hereof. 

pepUdes including B or T cel. V^fJX^J^m ro suppress the aUergic 

^ rDN A Drotein structure of DSLP-V II or J *sr » ■ v " FF . 

based on the cDN A P ro * " This could be carried out by defining the structures of 
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Pimple 1 - i^i«tmn nf cinnft HF>6 from a >rt11 cPNA library 

A Xgtll cDNA library was prepared from live adult Dermatophagoides pteronyssinus 
purchased from the Commonweaith Serum Laboratories, Parkville, Australia (Thomas, W., el 
^ t„, a^v, Allgrpv 'Appl Immunol (1988) £5:127-9). The library was prepared according to 

5 ChuaeiaL (L£2£Jl^Meil'(1988) I£Z:175-182) based upon the method of Young and Davis 
(p r ^r Natl. Ac*A Sri. USA (1983) M:1194-l 198) and Gubler and Hoffman (Gene (1983) 
25:263-299). Polyadenylated mRNA was isolated from a D. pteronyssinus culture and cDNA 
synthesized by the RNaseH method (Gubler and Hoffman, supra) using a kit (Amersham 
International, Bucks). After the addition of EcoRJ linkers the cDNA was ligated into Xgtll 

10 and plated in E. coli Yl 090 (r-) (Promega Biotec, Madison, Wisconsin) to produce a library 
of 5x1 0^ recombinants. 

Allergic serum was used to probe the Xgtl 1 library. IgE plaque immunoassays were 
conducted by a standard procedure (Chua, K.Y., fit aL. Tnt Arch Allsrpy Appl Immunol 
(1990) 21:1 18-23) using 20 000 pfu on 14.5 cm petri dishes. Briefly, an overnight culture of 

is Lmli Y1090 (Hnynh. rt nl fTftn!^" rt ' n f nnd Scr«cninp cDNA Libraries in rtlQ and 
ptn in- A Prartif.nl Apnroach . Oxford IRL Press, 1986, pp 48-78) was diluted 1/50 in L 
broth anTHncnbatcdTttSy'G^n^ ^ were pelleted and rosuspended_ 

in 400 ixl for every 50 ml of broth. For 14.5-cm Petri dishes, 300 nl of Y1090 were incubated 
with 1 0 4 pro phage for 30 minutes at room temperature and then plated on LB agar in 9 ml of 

20 0.7% agar overlay and incubated for 3 hours at 42°C (when plaques usually become visible). 
At this time a nitrocellulose filter, which had been saturated with 10 mM isopropyl B-D- 
thiogalactoside and dried, was placed on top of the lawn. The incubation continued overnight 
at 37°C. The filter was then removed and washed in 0.01 M Tris-hydrochloride, 0.1 5 M 
NaCl, 0.05% Tween 20 v/v, pH 8, (TNT) buffer with gentle rocking for 20 minutes. The 

25 filter was then incubated with sera from mite allergic children for 2 hours at room 

temperature with rocking and then washed three times for 30 minute periods with TNT. The 
sera used was first diluted 50:50 with an E. coli extract (Huynh el aL, supra), incubated 
overnight then clarified by centrifugation (3,000 g 1 0 minutes). Non-fat milk and sodium 
azide were added to 5 and 0.02%, respectively. To develop the IgE reactivity the filter was 

30 rocked in a solution of 125u a belled anti-IgE for 2 hours at room temperature followed by 
three 30-minute washes with TNT. The anti-IgE was a mouse monoclonal 2.1.5 (available 
from Silenus Laboratories Pty. Ltd., Hawthorn, Victoria) and was used at 30 ng/ml coupled 
with 105 dpm/ng 1 25 I in TNT (Stewart, G.A., el aL Tnt , Arch . Allerpy Appl . Immunol . 
(1 988) £6_:9-l 8). It was labelled by the chloramine T method. The filter was 

35 autoradiographed with intensifying screens, usually for 48 hours at -70°C. 
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A Xgtll derived clone HD6 from the D. pteronyssinus cDNA library was plaque 
purified (see Maniati el aL Molecular Cloning: A Laboratory Manual. (1982) Cold Spring 
Harbor) because it showed high IgE binding activity to a mite allergic serum (obtained from a 
child attending the allergy clinic at the Taiwan University Hospital. Taipei, R.O.C.) by the 
plaque radioimmune assay described above. To determine the number of sera wath IgE 
binding for this clone, the Xgtll-HD6 was plated at 1 000 pfu on a 90 cm petri dish and a 
nitrocellulose lift prepared for an immunoassay as outlined in Young and Davis (1983) supra, 
with modifications as detailed in ChuaflaL Int *rrh AllfTPV Appl . Immunol . (1990) 
21-1 18-123 The filter was cut into segments and IgE immunoassays performed with 20 
individual sera obtained from the Royal Children's Hospital Melbourne (Dr. D. Hill) (Fig. 1). 
Strong reactivity was found with 6 sera and in another series with 8/18. A hyper IgE serum 
tested at 1 000 IU/ml did not show binding, nor did a serum from a child allergic to only rye 
grass (see bottom two segments in right-hand column of Fig. 1). 

To estimate the size of the IgE binding molecule encoded by the phage, DNA from 
purified clones was isolated by a polyethyleneglycol precipitation procedure (Chua, K.Y. £t 
31 LZxiLMzL (1988) JiZ:175-182) and the 8 12 bp DNA insert found in the Xgtll-HD6 was 
released by KcoRl digestion (T ^toT^sakaHapan^^ 

glutathione-S-transferase fusion vector pGEX-1 (Smith, D.B. cl aL Gens (1988) fiZ:31-40) 
and used to transform R £flli TG-1 . The protein expressed by this construct was isolated 
from crude bacterial lysates under non-denaturing conditions by affinity chromatography on 
immobilizeda B lutamione(a S describedinSimmeiaLGi DS (1988)fi2:31-40). Thefusion 
protein was then examined by Western blotting. For Western Blot Analysis, proteins were 
transferred to nitrocellulose (Bio-Rad transblot) by the protocol of Burnette (Bumette. W.N., 
Anal ttinchem (1981) 112:195-203) and immunoassays were performed as for the plaque 
radioimmune assays with allergic sera and 125l-anti l gE or with rabbit antibodies and 
protein A as described in Greene, W.K., ctaL, Tnt ArrTl A1WPV Appl Immunol (1990) 22:30- 

g 

Expression in pGEX-1 resulted in a protein(s) which migrated as a doublet with a Mr 
of 53-55 K and reacted by Western blotting with rabbit anti-house dust mite serum (Fig. 2, 
lane 1). Two allergic sera reacted with this doublet (Fig. 2, lanes 3 and 5) but not to a hyper 
IgE serum at 1000 IU/ml (Fig. 2, lane 4) or normal rabbit serum (Fig. 2, lane 2). The IgE 
binding protein, allowing for the contribution of the 27 K glutathione transferase would 
therefore be about Mr 27. This, as will be described below, contains residues from the leader 
sequence and those from the 5' untranslated region. 
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The 812 bp insert of don ing ^od ta both M 
Messing MrlhflflB F,IKVm°te ('983) ' J* Did eoxynucleotide sequencing 

u^g -40. unive^ and internal prune* (" ^ ° ^Spring 

ki ,<lBl,NewHaven,USA)wtth r a . salan4intema! primers. three pnmers 

apparatus. ^^^^Xdandsert— d. The 
toed on the cDNA sequence of Deu VI w= P , m;ACTATOAT (bases 1 1 9-136 in 
sequences of the primers are as Mtowr 0) 272 . 288 to Fig . 3.SEQ1D 

NO*); and (3) ^^^T^ Jo, „ open reading frame beginning 
Tne DNA insert from xgtu and pOEX-1 , and ending a. 

a, the , end, consts tt n, w, ft«s ~P *s ; on as » ,„ appeared to 

"i^ 1 * 5 ^^^ 71-73. This ts i o Uowed -by- 



iiTSiBlMPW* ^ wdTffl 70 ad 71-73. This is ioUowedby 

« leader pepode (pOEX-1). The un ., A potential N-glycosylation 

AATAAA at 765-770 (underhned m F .g. 3 an * po £ ^j,,^. No homology 

site. A-AM**^*""^ 5 ^£2srf»«*2l «— • ™» 

was found to sequences in the Oenpept 71.0 EMBL 30.0 
predicted molecular weight of the translated polypeptide was 23.865 dal 
30 daltons without the leader sequence. 
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SDS PAGE performed according to L^nm« O-mmll. U.K.. MaUIS. d 970) 22Z:680 J) 
» V™/vi USA1 FortastmiteextnicB.sm.ptewereloadedaO.ling 

^S: ^L. — — »- * - »— - °: 01 

protein/track. 1-orua , ^ W «»ophoresls. Purified protons were 

«-"" ™ ° ^ 5,^ Co-T-d .o the ser.ni absorbed with vector con.ro! (Fig. 4. 

lories ^L an^es , the HPo pro* were purified 

H-ce^i^^ 

^rdiuonsused.screenu.eHb^. After overnight ^ 

C which Jdbeen incubated overnight* > ^ofa^ofx 
iysogentl diluted ,0 20 mis with TNT and sidrntnUk powder added to 5%. Ahouots of 
fn, weTdten -iced in p* dishes containing the fflters for . hour « n»r» tentpertfure. 
^m^werewashedau™ t imesinmr™dincuba^for l5 r„mu to a.ro„m 

£££ Tin 0, M 0.. 5 M Nad p„2.6 to ei«.« -^^^ 

was then neutndized b, adding 650 „1 of 1 00 mM T„s and 1 .5 m NaCl. 50 ml 1 A sodrum 
a.n>i» nnH o 25 a skim milk. The solution was dialysed against Pes. 

Wes^*a7described, on the house dust mite extract andfound to -ct^bandso 
l9Q 2 7ld24(Fi g 5). The specificity of the reactivity was further checked by abso bmg 

VvTcZL P GEX construct, P GEX-D15 (Fig. 5. lane 2). The serum absorbed w th HD6 
BMoTreLivity to all bands. The affinity purification therefore shows that anhbod.es 
(lane 3) lost reacuvny xo pattern of 

to the allergen have specificities for components at Mr 29. 27 and 24 K_ Th P 
s m ultiple binding to that described above with extracts prepared from CSL ^mUes was 
found with another extract from HolUster-Stier Laboratory Spokane, WA. USA. 
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The finding that antibodies to the HD6 lysate reacted specifically to at least 3 bands on 
Western blotting has implications for determining the number of allergens recognized by 
individual mite allergic patients. The multiple bands were found for the two independent 
extracts examined and the absoiption studies with allergic serum showed that the 29 and 27 K 

5 bands had IgE reactivity and that this recombinant molecule appeared to absorb out all of the 
reactivity to each band. It is not, however, known from this investigation if all patients react 
with each band. Because the Western analysis was performed using reducing conditions and 
the bands had Mr greater than that calculated from the translated sequence, the different 
forms of the allergens may be interpreted as different glycosylation products. This can be 

10 confirmed with some caution taken to control for denaturation by the deglycosylation 

procedures. The pattern nevertheless indicates that the number of allergic specificities is less 
than that indicated by electrophoretic procedures, a significant observation for 
immunotherapeutic strategies using purified, recombinant or peptide allergens. Alternatively, 
the different Mr bands reacting with the anti-HD6 antibody may indicate the presence of 

15 related or cross reactive allergens. 

Fvample 4 - T^latiW Smn^ = 

A Xgtll cDNA library was prepared from live adult Dermatophagoides farinae 
purchased from the Commonwealth Serum Laboratories, Parkville Australia (Thomas, W., si 

20 Tnt Arch Allerpv Appl Immunol (1988) SS:127-9). The library was prepared according to 

Trudinger £LaL, (1991) Chmm. Fxp. Allergy. 21:33-37). 

PCR amplification and DNA sequencing were used to isolate DcrXVIl cDNA from 
the Xgtll library. An oligonucleotide primer (Dfl in Table 1) based on the predicted N- 
terminal sequence of Per p VII was made. This primer had the sequence 

25 GCG AATTCGATCCAATTCACTATGAT-3 1 (SEQ ID NO: 8). The first GCGAATTC 
encodes an EcoRI site (GAATTC) and the sequence GAT encodes the first six residues of 
p erp VH. For the other primer, the Xgtll GGTGGCGACGACTCCTGG AGCCCG-3 1 
(SEQ ID NO: 9) forward primer (Df2 in Table 1) flanking the EcoRI cloning site was used 
(New England Biolabs, Beverly, U.S.A.). 

30 The PCR reactions were carried out in a final reaction volume of 50 jil containing 

20 mM Tris-HCl pH 8.2, 10 mM KC1, 6 mM (NH4) 2SO4, 2mM MgCl 2 , 0.1% Triton 
X-100, 10 ng^i nuclease-free BSA, 10 mM dNTPs, 20 pmol of each primer and 2.5 units 
of Pfu DNA polymerase. This was obtained as a kit from Stratagene (La Jolla, California, 
U.S.A.). Target DNA (Jtgtll D. farinae cDNA ligations, 0.001 ng) was added and the 

35 contents of the tube were mixed and overlayed with paraffin oil. The tubes were initially 
denatured at 95°C for 5 min., then annealed at 55°C for 2 min. and extended at 72°C for 2 
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mi „ Thereafter for 48 cycles. denaturing «• 

to* 11 - , * action were then checked^ amplified bands on a 1% 

5 Ten microlitres of the reacuon were pre cipitated pnor to 

strain TGI competent cells- isum 

singled DNA for ^n S . 

Example M^J"»^^^r^St»*«l* chain <cn nina.ion 
MM ^ v.rs.on Co^ ^ ^ ^ 

supplier's protocol. The P™^^^" SEQ m NO: 10) CDB in Table ». the 

primer Dfl (SEQ W NO: 8) .«« «" m Table ! . The primer Df4 

20 ohgonucleotide primers. DH ~>W5. b °* *°™ was iously us ed for the sequencmg 

^basedonsequencesofDciJ™' ^ rcgio „of Dejjvn.an 

To isolate a cDNA contauung the 5 M"* of i^j W »as made. This 

„ oligonucfcotide primer based on the C "-^^SrTrTCCAATTCACO-3' 

CSEO H> NO: U* The nrs, O^^, . „» reverse ^ - stop 
following sequence (TTA. a For lhe oth er primer, the X gtll 

eoaon and the last pri mer (SEQ ID NO: 14) (DH m Table 

30 TTGACACCAGACCAACTGGTAAlU 

1). flanking the EcoRI cloning site. tQ conoitions described in Example 

The PGR reactions were earned out accord, g ^ ^ 

4 . The PGR product was purified or i. ^^"^ Lnsferred intoE. ^strain 

and W as ligated * - ~ — "* ^ ^ 

TGI competent cells. Plasmia ui 



35 

sequencing 
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DNA sequencing was performed using the same dideoxynucleotide chain 
termination method, Sequence version 2.0, described above. However, before sequencing, 
the double-stranded plasmid DNA templates were denatured by treatment with NaOH and 
neutralized by the addition of sodium acetate and then ethanol precipitated according to the 
supplier's protocol. To obtain the 5' untranslated end of Der_f VH cDNA, the primer Df8 
(see\able 1) was used. This primer had the sequence ATG ACGTTCG AATTTATC-3 ' 
(SEQ ID NO: 15) which corresponds to the reverse sequence of D_£r_f VII from nucleotide 
no. 225-208. 

Table 1 , Oligonucleotides used for PCR amplication and sequencing 



Name 



Sapience 



Dfl GCGAATTCGATCCAATTCACTATGAT-3 ' 
Df2 GGTGGCGACGACTCCTGGAGCCCG-3 ' 
JDf3 (tTTTTCCCAGTCACGAC-3 ' 



derived fr nm Per f VII 
■fflKTltr*'^ positions 
94-111 

lambda gtil forward primer 
Ml 3 sequencing primer 



Df4 GGTG AATT AG AC ATGCG-3 ' 

Df5 TC AATCTTGGATCC AATTTTTGGC-3 ' 

Df6 CGAATTCTTAATTTTTTTCC AATTCACG-3 ' 

Df7 TTG AC ACCAGACCAACTGGTAATG-3 ' 

Df8 ATG ACGTTCGAATTTATC-3 ' 



247-263 
559-582 
684-664 
lambda gtll reverse primer 
225-208 



Fqnivalents , 
15 Those skilled in the art will recognize or be able to ascertain using no more than routine 

experimentation, numerous equivalents to the specific embodiments described herein. Such 
equivalents are considered to be within the scope of this invention and are encompassed by 
the following claims. 
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SEQUENCE LISTING 

{x) GENERAL INFORMATION-. 

* * 

(i) APPLICANT : * v 



INSTITUTE FOR CHILD HEALTH 
(A) NAME: WESTERN AUSTRALIAN- RESEARCH INSTITUTE 

10 (B) STREET: GPO BOX D1B4 

(C) CITY: Perth 

(D) STATE: MA 

(E) COUNTRY: Western Australia 
POSTAL CODE (£IP> * 6001 



15 



20 



(F) 



(iii) NUMBER OF SEQUENCES: 15 



tiv ) CORRESPONDENCE APP* ^ S , S; _ „ r „„ v<!ie id 

Rfreet 



< B) STREET: 60 State Street 

(C) CITY: Boston 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP : 02109 



30 (v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy ^sk 
B) COMPUTER: IBM PC ^^^ VOS 

C OPERATING SYSTEM : ^-DOS/MS^OS 5 
<p) SOFTWARE: Patentln Release #1.0, 



35 



40 



45 



(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

£) FILING DATE: 22 JUNE 1993 

ATTORNEY/AGENT INFORMATION: 
(vili) attorn ^ e M andragouraa 



(A) NAME: Amy =»- 

(B) REGISTRATION NUMBER: * 6 ' 2 ^ (IMI -032CPPC) 

50 Jg Reference /docket number: 053.2 pct iimi 



55 



(IX) TELECOMMUNICATION INFOR^TION-. 

(A) TELEPHONE: 617-227-7400 

(B) TELEFAX: 617-227-5941 
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{2 ) INFORMATION FOR SEQ ID NO:X: 

(il SEQUENCE CHARACTERISTICS: 

(B) TYPE: nucleic acid 

(C) STRANDBDNESS: sxngle 

(D) TOPOLOGY: linear 

(ii) MOLECUU! TYPE: cDNA 



15 (BJ locxtION: 6B..712 



20 



(xi) SEQUENCE DESCRIPTION, SEQ ID NO : 1 : 

T „ ttt™ tcccattttt ttcatatcot aaaaatccaa att™ 

^^^^ 



30 



35 



60 
109 



25 " X ~ n** ATC ACC GAA GAA ATT AAC 157 

S S S S S S £ 5 S - s * -S olu "* - 
sisSS = 5 = = = = = s:: = ? " 

30 ~ra GAC ATG CGA AAC ATT CAA GTT 30. 

ml _ eT GAT GCT AAT GTG AAA AQT 34 

ssssssssss .. 

95 ™r« fi TC GAA TTA < 

55 „ „e ««,««»»«- ~ « ~ ~ ™ "* " 
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15 



„, phe val Val Glu l*eu 

i ti. set Asp He Gln Asp 125 
pro Asn Thr BiB Val lie ser Asp ^ ^ 

110 . ~-r^ r ft na. TCG TTC GAA 

12 £ S = = = =? = = 5 ~ s " = ~ 

val Arg Gin Phe Ala Asn ig() 
145 

-5SS===== SSi S SS= 

160 „„ ... GTA TTG GCA CCA GCA TTC 

si s s =s as s = s - = a - - - ~ 



589 



175 715 

25 TTT^TCXT TTTGTTTAAA 

(2) IBFOHmTIOH POK SEO »> »•»' 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

- — :i:zz. ^ ~. ~ - - 

Met Met I*. 1-u X*u 1«« H« _ 10 

_1 _ „ , le Thr Glu Glu He Asn 

val Ala Asp Pro Xle His Tyr asp I.y S Xle T ^ 

" XS 1 , *i a lie Glu ay» Ser Glu Thr Phe 

X, y8 Ala Val Asp Glu Ala Val Ala Ala lie ^ 

Val Pro Asp His Ser Asp I*. «* <*« *** «is Xle 
Mp Pro Met IVB Val Pro asp 40 

^ ». °» — - m M " Q ' "S ^ 

G1V Xle Xle Asp Leu Lys g5 



35 



45 
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Arg Gly Leu Lys Gin Met Lys Arg Val Gly Asp Ala Asn Val Lys Ser 
65 70 
5 Glu Asp Gly val val Lys Ala His Leu Leu Val Gly Val His Asp Asp 



80 85 



Val Val ser Met Glu Tyr Asp Leu Ala Tyr Lys Leu Gly Asp Leu His 

95 100 lo:> 



10 Pro Asn Thr His Val Xle Ser Asp He Gin Asp Phe Val Val Glu Leu 
110 115 

Ser Leu Glu Val Ser Glu Glu Gly Asn Met Thr Leu Thr Ser Phe Glu 
15 130 " 5 

val Arg Gin Phe Ala Asn Val Val Asn His He Gly Gly Leu Ser He 
145 150 
20 Leu Asp Pro Xle Phe Ala Val Leu Ser Asp Val Leu Thr Ala He Phe 
160 165 
■Ota Asp Thr val Arg Ala Glu Met Thr Lys Val Leu Ala Pro Ala Phe 



175 J_ 8Q 



25 Lys Lys Glu Leu Glu Arg Asn Asn Gin 
190 195 



30 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GATCCAATTC ACTATGAT 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

55 (ii) MOLECULE TYPE: cDNA 



35 



40 



45 



50 
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(xi) SEQUENCE DESCRIPTION: SEQ ZD »^ '> 
GQTGAATTAG ACATGCG 

(a) INFORMATION FOR SEQ ID NO:5: 

(1) SEQUENCE CHARACTERISTICS: 
I! LENGTH: 24 base pairs 
B TYPE: nucleic acid 
(C sTRANDEDNESS : single 
* I ..ww, linear 



(C) SIKW"™" 

(D ) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: cDNA 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID KO:*: 
TCAATTTTHfi M«»«f _ C0CT _ 



24 



(B) TYPE: nucleic acid 
" cc» STRANDEDNESS: single 
30 V {D , TOPOLOGY: linear 

MOLECULE TYPE: cDNA 



35 



(ix) FEATURE: 

UX) (A) NAME/KEY: CDS 

(B) LOCATION: 43.. 681 



«««« atatcttaca » » ^ w , Bhe 



45 



„ ___ GTT T CG GCT GAT CCA ATT 

- « s s s = s = = = ~ s " - - - - 



102 



iO 
5 
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15 



40 

^ CGT cat GTT GGT ATT GTG GAT TTC AAA 

OK, CAT GCC GAT AAA TTC GAA CGT CAT G ^ ^ ^ phe Ly£ , 

Asp His Ala Asp Vys Phe Glu Arg hx gg 
55 

o»r rrr CGA GGA TTG AAA CAA ATG 

— f A S S S — S S » «* — »- — M " 

Gly Glu Leu Ala Met Arg 8Q 
70 

^ GTC AAA GGT GAA GAG GGT ATT GTT AAA 

E s s s « e ;s e « « « «» ~ ~ s 

90 

85 

m „ rRT ATC GTC TCG ATG GAA TAT 

S! 5K S S S 5S£5=i ~ ~ ~ ~ S *" 



X50 



198 



246 



294 



342 



30 



35 



25 -=£ss=s==== s =£" 

120 1 

„ mT „ » « » « s s -SSES2 Sp 

ser Asp He Gin Asp Phe Val Val Ala * ^ 

GAA GGT Z ATA ACA ATG ACA TCT TTT GAA GTA CGA . CAA TTC GCT AAT " 
Glu Gly Asn lie Thr Met Thr Ser Phe gx ^ 
150 1S5 

SS2SSK55 = = S = = = SE S 

165 170 

^ _ GCT ATT TTC CAA GAC ACC GTA CGT AAG 

SS Si £ TZ S S S S S s: - - « ~ « - 

IBS " 

Glu Met Thr Lys Val I*eu Ala Pro hx 2lQ 

200 ^ W 
AAT TAACCAATAG ACATCATTTT TCCAACTGTA CAATCTCTAT TTCACTGACA 
Asn 

ATAAAATAAA ATTTTTATTT TTATTTCTCC 



45 



50 



438 



486 



534 



582 



630 



678 



731 



761 



55 
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(2) INFORMATION FOR SEQ ID NO: "7: 

(B) TVPE: amino aciU a • 

5 Id) TOPOLOGY: linear ^> 

(ti ) MOLECULE TVPE: protein 

■oa, —»»"*• SM ro VI1 ua val s « 

1 TleThr Glu Glu He Asn Ala 

t-i- His Tyr Asp Lys lie Thr bj.u 30 
15 Ala Asp Pro He H:LS ^ 2S 

up I - - ~ - - ~ 01 " *5 " " P 

lie Asp Asp Ala ±± 4Q 

35 «is Val Gly lJ- e 

T,«» phe Glu Arg «-3- s v " 
20 „et Lys Val Pro Asp His Ala Asp Lys Phe ^ 

S3 ^ rie Glu Ala Arg Gly 

pHeLVS Gly Glu Leu Ala Met Arg Asn 80 
Val Asp Phe Lys exy 7 5 



25 65 11a Asn val Lys Gly Glu Glu 

u f . vs M, Gin Gly Asp Ala Asn va y gg 
Leu Lys Gin Met Lys Arg 9Q 

Tl- Gly Val His Asp Asp He Val 
His Leu Leu He GJ-y va * ll0 
30 Gly He val Lys Ala His Le ^ 

B . « « - - ~ - ^ ^ S P " ^ 

Ser 'Met Glu Tyx x20 

115 , ^« Phe Val val Ala Leu Ser Leu 

* Thr Hi8 val Xle Ser Asp lie Gin Asp Pne V ^ 

Glu Gly Asn Xle Thr Met Thr Ser Pne Glu Val Arg 
Glu He Ser Asp «lu 155 
40 3- 45 T c-- He Leu Asp 

val val Asn His He Gly Gly Leu Ser 
Gin Phe Ala Asn Val val as ^ 

*.>,,- ala Tie Phe Gin Asp 
* fliv Val Leu Ser Asp Val Leu Thr Ala 
45 Pro He Phe Gly vai ^ .185 

v «i Leu Ala Pro Ala Phe Lys Arg 
, »«, lvs Glu Met Thr Lys Val Leu AJ-a 
Thr Val Arg Lys ^-lu 
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10 



P 



20 



Glu Leu Glu Lys Asn 
2X0 

(2 , INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xl) SEQUENCE DESCRIPTION: SEQ ID »0:8: 

x 26 
GCGAATTCGATCCAATTCACTATGAT 

(2) INFORMA T ION FOR SEQ IP NOs9 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 base pairs 



^ (B) TYPE: nuclexc acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 



30 



35 



40 



45 



50 



(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 
GGTGGCGACGACTCCTGGAGCCCG 

{2 ) INFORMATION FOR SEQ ID NO:10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
GTTTTC CCAGTCACGAC 



24 



17 
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laJ INFORMATION FOR SEQ ID 

(l) SEQUENCE CHARACTERISTICS: 
LENGTHS X7 base pairs 
B TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D > TOPOLOGY: linear ^ 

MOLECULE TYPE: cDNA 
(xil SEQUENCE PESCRXPTION: SEQ XD NO,XX: 
GGTGAATTAGACATGCO 

(2) INFORMATION FOR SEQ XD NO:12: 

(i, SEQUENCE CHARACTERISTICS: 
A) LENGTH: 24 base pax« 
m) TYPE: nucleic acid 
(C> STRAHDEDNESS: single 
1 ^TMr > f, linear 



17 



(D) TOPOLOGY: linear 

MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ XD NO:X2: 
TCAATCTTGGATCCAATTTTTGGC 

(2) INFORMATION FOR SEQ IDNO-.13: 

(i) SEQUENCE CHARACTERISTICS: 
jj LENGTH: 2B base paxrs 
(B TYPE: nucleic acid 

( C) STRAHDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

SEQUENCE DESCRIPTION: SEQ ID KO:X3: 
GGAATTCTTAATTTTTTTCCAATTCACQ 

(2) INFORMATION FOR SEQ XD NO : 14 5 
50 (i ) SEQUENCE CHARACTERISTICS: 

A) LENGTH: 24 base paxrs 
Bl TYPE: nucleic acxd 
(C) STRANDEDNESS: single 
tD > TOPOLOGY: linear 



25 



30 



24 



35 



40 



45 



28 



55 
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<ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

24 

TTGACACCAGACCAACTGGTAATG 



(2) INFORMATION FOR SEQ ID NO: 15 J 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 
15 (c) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 
ATGACGTTCGAATTTATC 



18 
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Fig. 2 
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